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(54) HIGH FREQUENCY ELECTRODE AND HIGH FREQUENCY TRANSMISSION LINE 

(57)Abstract: 

PURPOSE: To reduce the conductor loss and surface 
resistance of a high frequency electrode and to make 
application equipment using the electrode into 
miniaturization and light weight by forming the film 
thickness of a conductor within a prescribed range. 
CONSTITUTION: A part of an incident electromagnetic 
wave advances in the inside of the high frequency 
electrode, and the other is reflected on the surface of 
the high frequency electrode. The electromagnetic wave 
advancing in the inside is reflected on the back plane of 
the high frequency electrode, and a part of it transmits 
the back plane. The film thickness of the high frequency 
electrode is formed in the one in a range of 1.14-2.75 
times, desirably 1 .32 to 1 .92 times, and most desirably 
tt/2 times the facing depth of a working frequency, 
therefore, the electromagnetic waves on the surface and 
back plane of the high frequency electrode strengthen 
the opponent mutually, which increases a reflection 
coefficient At this time, the facing effect of current 

density in the inside of the high frequency electrode can be relaxed by a current excited by the 
electromagnetic wave reflected on the back plane of the high frequency electrode compared 
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with the one in the case that the film thickness of the electrode is sufficiently large. 
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an. 3 2S^bi. 9 2fta>tSH-efc4^t*l#at 

a) 7T / 2 ft-efes ^ t <t -r «n*a 2 e*o>m 

Mtfeot, ±E3H*I*»#JS 1 . 2. 3 XI* 4 IB 
•<D*«»M-eft«c <t «Xfli*ei£it 

[ft^js 8 ] ±EKH*eai«Bttx h y ^ ^«8i? 
c <t <t ^- &n*% 5 mmcDMm fcm$ktttt&o 

[If 9 ] ±EXH*g»taBteH*M8BT?fcS c 

[H*«1 O) ^(D^JStl,, !f*]£5 7!;S9 
<7> 5 % 0) 1 ofcEK0>Kn2ftG&ttlB£fll;c.fc c t 

*«(D***W-r«Ci:S!»«t^«BI*ai OEi£0> 
2] ±IE«H»e3IISB(*. -tEXB*e 

2 CD 5 1 oCEKDSnX^M^: % 
-tES5H**JS«^»H««-^* A*"T * A*3g^<h . 

SB*fcc±tl#«i:*4XBat:7-f 

±EX«B«#sm*'r5gau8B£* 

±Eea«»i8&t4H*8 1 0J!j11 2(7>?*>CD1 

bxbjbb*? * ;u* o 

JtEB(*£»3fc«i . 2. 3Xri4Etta>»JBS*msi:: 



1 6 ] 1 5 EC0)Rt#^fi« t . 

±ER«(t*«»l^«»Ml3ttd**t, ±ERtl»«i 
SrcXJRXS«£AA-r«AA«?-^. 

»^e>XHa«**a*r*a*iiHF-fc*fliiifcctt 
»«t-r*x»a^-f^. 
m*B 1 7 ] B«$B*Tffixa>XB&nft£ft ? 

±e««i** w*3«i. 2. 3X(*4E«a)XH»«« 

[XBO&fllttKB] 
[0001] 

xtt 5 y acoxwaft^ic tet^r t>*i£Xja»m«. 
±EX«»»a*ffli^fcx»aeai«K. ±Exa»e 

j£«»£Jlil*fcXB*#«B* ±£XB%£BS£»*. 

feXffiak?^;^^ *i/ic±EXsaKmffi^<sxt-xs 

[0002] 

^7 nas. *5y*xf*s 'ja*^<DXBiaflficfci^r4, 
[00 03] M»f/wx©i*;i/¥-a*i*, a& 

»Blc J: R*{*tmi::.J:*Rtt{ta*£: 
XR«*ftt<D^*«»*<j:1#ttS*-r*»«A<BBflBSI 

M^ftitfcy, $tot, R*»Bftjtyt*{*afta> 

»*B»OMHrQl:6^tJEB-efc4. *fc. XB 
iSWrcfcl^Ttt. aKSSaiZcfcor. ^i**®lzfciNT 
XR£«3K*<B4>'r«£:«>l::. B(**Bl::ifi-3< « if* 
®Sta (*JftJStfi;£*l*5o ) y. 

»{*<DrtST?tt»*ta>*aiA^&j|iti*izttor. x 
B£«stf tMRHKnicBS'*- s t ^ 5 xa?*<t^o>e 

ftao)fli*f*it(Dftffiiccfe yma*<trt-r*a*<D»tt 
■v>m»JS<D*®ffl$^if<7)p^at&y. m^o)®*^* 
fise a? letter r * c ^ 3&<a**/h * <-r*c 
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[0 0 0 4] CCDtf^g^T. ^{«i£*<&£MfZte 

i^5o ) tfs 3 7 o 3^m\z^i^x^m 

\z. X h 'J 7 ^i*^ E Lf^ftlX h 'J 7 ^7 ^ >l: 
£oT. ^frXf&Zft&m* \**) 

[0 0 0 5] fit, ^S^3fc«l|(0^*g|§S^L/c^ 
(a) ±E#X h"J ^^i*CDH^(*. 

ttlcffli^f-^fcii. ^>1!l^c0 3^xtt^ticfcy t 

x bvvzfmmz&^T* ■*4 2nmfto)mm&m. 
*)\,--*-)v£ftLxmvzm&ztiz> 0 

[O 0 O 6] 

[^^fl?*Lc*:d^-r^iSli] L^LWS, -tE 
(a) <mt££«LTl^/itf>f:: % /M-gHbt^c 
ib*<ffiliT*fcoT. ±E (b) (7)t$ig£*rLT 

MliKlJKOPflHja^flSau. «6*«l::]t«LTBi|i*« 
[O 0 O 7] 

[^H^ft?*^-^tc^O¥IS] *^Bj|c^^IS^]lifg 

mcommtemmi*. rnvtomftzmx. ±&m&<Dmm 

WW*. »#«2EK<DKffl*«ai=fcL*T±E»#a> 



BBtt* tt1 O<0B{*£ft*fcKBift££ttB 

t'feot, ±E#{*r*»#«1 % 2. 3Xf*4EIS<D;t5 

»eas»Bi** »#«5E«©s«ifce2M8Bi::*5i*T 
±EXB&££aBf*»2ft« z t t -r *. 
a*a7Etta>KHaea6»Bi*. s*^5EK<dss 
ifteai«B(cfe^-c±E3KH»eis«Btt-7-r^Dx h 

■xeatBBa. M«4i6esa)xn9teatBBi3&i\ 

r±E»H»eiSliaBl*X hU^:/|gBT?&£c££<ft 
K*«9Ett(DSSsfte5il«Btt. 18*Jg5 
EK0)ftHag3HBBIwfcL^T±EKH*eiS«Br*H 
»»BT?**Ci:*ftatt4 0 H«S1 OEt£<£>XJa 
Br*<D-*gS**-r*. H*J«5 7bM9(Z>5 
*>(D1 oizE«a)B«aea»B*fllitfcci:*»«t 

-r^»o i Etto>KsatAfi«». h*«i oe 
«<z>K«a*««icfci^rJ:E«Haea«Bi*. ±e 
KHaeasiBB* feisr *fi-^a>srt*fio>. 1 / 4 i-* 

1 2E*<Dj5H**a«ii % is^in oiaia)iis»^ 
s«icfci^r±EKH»eas«Bi*. -bEKnareisis 
»seat*fi#©frtafta) i /2fc«Li^ea6*isi 
**-r*c£t»«£7r«. 3Et£c^^ 

2<Do*<Di^izum<Dmm : &&m&t. ±ebb&* 

-ffl|-e*JB*«#SA*LA^ofl&ffl-c±EKHa 

«#*a*-r*ea6«B4r. ±efiatBB^iift a r«M 

*«1 OT!fS1 2a> J 3*><D1 oicE«<0S«fc#S8A: 

a«r±* m&z^ti&n&'r-^t. ±E#a»*— * 

■■■Cfcot, JLE^{*£IS#Jil . 2. 3Xli4EK 
111 6lBS(Dl^t7-f If3fcig1 5EK0)Rt 

±EB«**a»i=««Wf=eda?tt. ± 

BB«(*#BBl::*«»«**Art*"*Art«*£. ± 

EBa**a»fc«atw^«**tL. JiESffi<*^ssg 
tt ^. x mfecnmrn fornix & ff 5 x^ % 7 s / nv x -e fe o 

T. ±E«ai*. H*«1. 2. 3XI4 4EK(DSB«a 
[0 0 0 8] 

[ftffl] **M^«*KBat«arcKsa«-^a>Ba» 
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*»a«a<Drtffl^aiA//£fi«ai*jtiB»ffl»«a(DK 
^r*»ni=A«ManK«o>Hi|[«<ttffliiXfta)«tt 

[0009] *fc % M«ettfl»rr«l^rtt. ±E» 

Ema £ s«fz £ y /j* * i^ss set r s * * f 4 <d -c . 

f*Q£*rf4o ±EB»*#«Si::fcl*Tld\ ^$13§>r 

— xa>##*±EKH*«aicj:or^fieLfc(OT?. ± 
«a?£«u »fi«Q(D**i^±E»Ha^s»*fliit 

tRR S&lc. ±E*Ba*«»*^-f^*|z 

■MHtfh77^lBi LTHflrr«an?. ±EB 

4o £fc££>lc % ±EK»»-7V<-<XI::fclvrf** ±E 

sat*. ±E*«a«a**-T4ctic*y. ±ess 

[0 O 1 o] 

<% i <7)Hffi^>gi 1 it. *fzwizmz>m i a>nj£«-c 

i^^t, i/2ii?<^px k >j ? ^ibb&jum 
i*. ±Ei/2»ftv-f hy?:7i*Bfi*as£ 



Of*, i / 2 «7-f ^ px h «j y ^D1B&AH0« 
£X h U yymW2 1 <7>^m^a£BHNT. »1 

tl4o 

[O 0 1 1 ] 

[»1 ] 5o=V(2/a*o^OC7) 

[0012]|1 «*: 5 |z. ^©^Dilcff 1 

A g/2t*Wtt^h'i7?«t2 

4o ::t% A gii«i*jafcg-efc£ 0 c turgor, x 

h'J7?»»2 1 tttt«ft1 1 fc, R*«2 1, 1 

imi=ttR£*LfcK«tMMEi o^lCcfcotTEM^- 
Ka> 1 / 2 3ft«-7-r * PXh'J7 :/«B£!ft&8ft<fltj& 

h'/^^«iBfi*««a>*a«aftf ^»a>j:3 

ICX K'J7^»#2 2<7>^S(Sl(Dg$<tgiai*Sfil 

s<*i 2A<. x hu ?7«{*2 i o>tti5fao>-mbm 
a*, x h»j ->^3n*2 1 (D&ttftommtm&o** 

vzTgZ /clfB^om^WlcSL^fcfe^-r 4cfe 5 Izffi 

rtflmflW*i 2 tx mj 2 1 a>-48ta)tt* 

UAMi?-ffi*ft:i 3^x hvvzfmttz Kommt 

<D&£±i*. ®m$£&x&& 0 ::t\ B®f*X«i o 
I*. 1M*li7)\,*T<Dm&&X$>Z>VZ?7><<7tZXU 

«*MH*1 1 fttfXMJ ^^S(*2 1 I*. ffl*.f*C 
u, AgX(*Aufti:a)«ftW*«ttS*-r*3|tt:|CT 

[0 0 14] £(J:a>aic«iAd4xfe»ia)fttKfl<Dffigt 
ili&^^u^A^iS^ffl^tti 2i::J:E#fiffl»a f 

o**-*"*K«a«#*A*-r*t. i 
2<tx hy^^i*2 i*<«»wic«dL-c. ±ei/ 

jittastft^o $t>\z^ x hy -v^»i*2 1 tmjj$8* 
mmm-i 3^mmmz^Lx. ±EMXii*a'UA 

Si^igl 3^btH^^n^ 0 *fc#«JB8Btffo* 
^n4<t. ±E 1 / 2 »fi7 >f ^ D X h U y ?8Bi* 

fi*a)fi**rfiia)e5tt-cjK»**t«±E«-9ic»js-r4 

««tattStMc*T%a lpt\ ±EV2 &«7<f 9 p 
x hU ^^«Bi!*««f**«ttB[fri4ft63Ej:^. fto 

r. ±E«-^i4as*«i^-fflaai 3*^t>iia**tift 

[0 O 1 5] X\Z 1 /2;M7-f^P7 h »J 7^gBi 
*«»A<«tBL^Q**-r4X h'J ^^{*2 1 
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IIJ^^o i2 (a) It ffift»*#t?XMJ*:7 

2 (a) ICTF^f^l^ g5fc«tt£^t;#*£S[o]Bl3 
Tfc* 0 Sttftft^ftStMIjlElBl** Xh'J*^ift2 
1 OW, 1 CDS(cfclNT^S6<]fz^ltbix^2oa)5a5 : ? L T 
1, T 2t. X MJ »y^3H*2 1 0)* 2 (Dffifcfclvffi 
SM(3Stft)tl^2 0a>S^T 3. T4t0)HHZ»l+e) 

£*t£o f it, ±E#*«»S*ffliIsIBl*. 4tttfl0> 

*»0)^>tf-y>x2LA<»«**t-6 o ate 
x h »j ^ 2 1 (Dmmm. e oitm^ommm. 
fi ot*MQ*o>mmm. dxiixh g ? 2 1 a>j? 

**IpKO«/Jx«*. A £ liX h U y-fmttZ 1 4>JRJ*« 
Z Ll*ffift»(0-<> t°- y >X -C fc * o 
[0 0 16] *fc % 12 (a) 0>*FfliBBl*« mz 

(b) o>iii*3E»»aMiiaBiz*»-r*ct3b<-c#*o 

ffb4x^2 0(DlS^^>e-^>XZ<t. Jl^^fSjirM 

itT K^>XY, £^Jf CD>T >tf-#>XZLl*. 
**l-F*l»2. »3. »4^**tL« 0 Xh'J>> 

[0 0 17] 
[§&2] 

Z = [(1 + j)/a5ol ■ tanh[(1 + j)£/2] 
[§&3] Y = [o-fio/(1 + i )] " sinh[(1 + j )£] 
[St4] ZL=/"(/iO/£0) 
[ft5] £ = A£/*o 

[0018] Jbl:, i2 (b) (D^«ElB*fiJS*^ 
X Yl-hb^^^+^X^^CDT^ 12 (b) 0)«fi6ls]B 

[001 9] 

[S6] ZS=Z + [Y + (Z + ZL)~ 1 ]" 1 
[S7] Z[_<7 £()= <7<5 ()/"<*/ O^O)^ 00 
[S8] ZS=Z+ 1 /Y 

[0020] a8T*«**i-6affi-<>tf— $r> 



xz s i=. »2-ea*tt*«*-f >e-y>xzia* 
7K5^>xYmirBltSi, affile— $r 

>Xfi. «90>J:3l::8**l*o 

[0021] 

[»9] Zs=[(1 + j)/ado]/[tanh(1 + 
[0022] ^®^>t°— ^>xzsii. a@g 

taRS<tS®Y7^*>XXs£fiH*-C\ gM 0 <7> £ 5 f C 
[0 0 2 3] 

[»1 O] Z$=RS+ j X S 

[0024] ::-e, i/27^f^px h'j^^tgffiS! 
fettir. S9T*^2*i,&S®>f>fc:-^>xzs£. H 

^*>xx s i*. -ttt-e+tfti 1 t»i 2(o«iz«^-r 
[0025] 

[»1 1] Rs=(sinh2£+sin2f )/[aflo(cosh2 
£-cos2£) ] 

[S1 2] X S = (sinh2^-sin2^)/[a<5o(cosh2 
£-cos2£)] 

[OO 2 6] i3li, £k1 1 S«fflLt#ftfc, S®S 
ttRSl^ a 6 0* * Cfc««<b*DllSRa 5oRS^«»fc 

«. SiElSttRs^a4Mc4:«««fl:MV^ > ea % fti 

RS/3 ff*0ICft«o tot, a®fittRs*< 
*'JMc3S*«»ftKJ»^ £#tf>5fctf>ici* % »1 3£i& 

[o o 2 7] 

[S1 3] 8Rs/8£=-(2"sinh2f -sin2£)/(c 
osh 2 £ —cos 2 £ ) 2= o 
[OO 2 8] §&1 3-e«**l*tt#«»9Rs/8 

»1 4t^Mo t#ICn= 1 cD££<DS!te<bl]IJ5£ 

I*. Si 5-e«**u z<Dt£mm&triR$^m^ ev 

* £ tt £ H/jNfit R sm i nlc fc: £ 0 
[0 0 2 9] 

4] £ = n7T/2, n=1. 2, 3 

[Si 5] £ =tt/2 

[»1 6] Rsmin=(1 /a<5o)tanh(7T/'2) = 0. 9 
1 7(l/afio) 

[003O] C^T% »5-C^aLfcJ:5lrX 

m&2 KDllA^li, Si 7t4^btl^ 0 
[O 0 3 1 ] 
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[Sfel 7] 

A £ = (tt/2) <5o=(7r/2)V r [2/(ojo^OCT)] 
[0 0 3 2] U±(D&^t±mm3fr*Wt>frtt&5 

Sta^oRStt^LT. a«1b*ftlUV£*<1. 1 4(D 

Ic. **fc»»DIJI^3&<flllll-r*t. SMSijftftcr 

«ttfc«ffi«ffia$oRSl*»»L"C\ »itefb#{* 
MJ¥£#2. 7 5a>£#. JHttibaffififtaffoRsttW 
tfl. OK**. ««MkWV« A<2. 75*U**<4 

SfCt^oT. B3l:ifcl*Tia^liLTl*fclV&<. 

a®S*ia5oRS(*l - Oifi«T?«»Lfc*<t> 1 . Olc 
[0 0 3 3] fcLtttcfc^fc. «»*b«i*RBL£j&<7r/2 

:7SM*2 1 <DHff A.£A<«JR3E* Sol-tk^T+ttffl* 
t$(»mm&tjLRsX*&Z>l /a 8o& l )'^$^0. 9 1 

<Dmm£tf+ftmi*mztt'<x. assfctRs^s. 3 
affiattRs^askf^tbft-ric^^fijfflLr. xhu 

•>^3Si*2 1 <D«ff A£rt<+flm>£#a>Qtt£X*l:: 
Lfc£*©Q±»*l::aUt*-&<k. Q±»*f*9. 0 3 

%fe&£ 0 XC;hl*Q±»*<0fbKfflrefc£ o lot, 

mi conte^iicfc^r. xh«j^3f#i*2 1 
£L<f*. -ta>tt«A^36<«ffl«iS»(cj3it*«fiag* 

(5oa>7r/2fg|z7S:S^5lca«**t^o Cti|-£o 

9. 0 3%±ILT, i^lft^o 
[0 0 3 4] *fc. Q±»**<*<D**tt9. O3%0 

9 0%isi±-efe«a»{b**HJ*fa)ttHf*. 1. 42 
1 (ommm\ztsisx % xhu^?i»2ii*, «ty#* 

00)1. 4 2 1ttA*&1. 7 5 1 f&0)ttHlzft««*:5l- 

aa«fitRsi*fi«s*t. a±¥imit. tom-xms. 

O 3%0)9 o%ja±s«t«-e#*o 

[0 0 3 5] Q±»**<-5-<D«*tt9. 0 3% 

a>8 0%i5i±-cfc*«tt^b3H*Hj![fa)effltt. i. 3 

6 4^^Mf^1 . 84im «oT, 

hi conjfewzfcixT. x hu yztm&z 1 1*. *y» 

^00)1. 364»^b1. 8 4 1 fSo>mmztji&&5 



G>SffilStaRSI*ffi***U Q±mmt. ^(DMi^tiS. 

9. O 3%<7)8 0%ja±£$i&-e#<o5 O 

[0O3 6] *fr$t>lC % Q±i$/)<fO)I^l9. O 

3 %a> 7 o%JU±-c?fcs*«<b#<*Hff ^ a>ttH(*. 

1- 3 2^MiMi^1. 9 2tfe|, 0 to 

y»*L<it *a>K«A^4<«ffljB»»i3fei+*aft 

SR*do«)l. 3 2«^bl. 9 2fS<DKHlc3&4 < fe3 

9. O3%07O%W±$S§t#^, o 
[0037] S*>f^ Q±g$A<Oci:yt^^<4^^ 

0)11 A £ A<«JKag* Sof-J±^T+#Jlt><h ^<7>iil£ 
^gSiOGfitlClt^T*^ < ft«*£<Dft«1b«MtjKV 
^co^Hii. 1. 14<8M9MI^2. 75-e 

fc^ 0 torn <Dmmm\zt$i\T. xh'j^?»#2 

2R$*O0>1. 14fg^«b2. 7 5fgtf)fGKIzfc:£J:5 
CiSLtt cfcl^o Ctilz^oT. X>'j7^8it2 1 

oasstaRsiiiSM^tir. Q±»*l*0J:y*t< 

fty. *S§R&fi8<Z>Qtttt. Xh»j7^#2 10lf 
A £ *<«JKaS* Solctb^T+tfff #0)SRAfi* 

[0 0 3 8] ±&<D£5lc«j£L*:X h 'J y-fm 

#2 1 ajaffisetRsA^aistt-ssfts. bk^jsi* 

taRS<Z>ft3****\ ^m^Sffil O0>— gp^SftJftD 

— ffl^**t?xhy^3fsw*2 ia>»fffiH-efc*o ^4 

TXh'J??*1t2 1fcA*t*tt*A««»ai 020 

a LtaitBS 1 o e t * y % {&i*b;«{*&k 1 o i 

XhU ^^»»2 1 (Da#-ejR»*+iTJR»««ai o 

4ic/j:s 0 aa»«t*i o6o>— hy->^an*2 

1 ta*i(D»s$aaLt2ati» 1 03*4^ 

s»«»ari osicft*. tot, A»ii*0 9^x 

HJ ->^»»2 1 ^^R«»*tt1 0rtfCj5£f£;h,6m 
SWS«*1 0 4tfi»tl»1 0 5W^t 

2 1 *3ta-r*aaia««*i o 3o>»i«a<*#< j&y % 

*fc % Xh'Jv?f*21A«» 

< ft^A^ atiSSttXl 0 6©i*;^- ©***«x h 

xh'J ^^*f»2 itf &*l::f*. 
MVttit 104t SltS^^ 1 O 5 1 0 <D 
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«B«ffiRs*<{gX$ti«. 
coo3 9] ja±o>jg^j:y. % 1 (Dmmm<D&®&m 

X h'J ->:7«BS!#fiSA<»l*Q£*^£<D-e. /hSS • 

[oo4o] Jsi±a>«io)*»ftia)»«aia^-f^-c 

it. % 1 <z>siHs«a>x k »; v zfm» 2 1 <d ±\z&mmm 
[ o o 4 1 ] ia±o>m 1 a>*«fli=i3t^r is. xhu^ 

»9II4C*UzHt>-*\ 1/4**7^f^PXh'Jy^8 

Bas#«S£Jfli>fc:7-f ;u* JMLtUi^ 

[0042] <m2(7)HJfe«>^5l4. *$g0JICf&£M 
2 (DHJfe«(D 1 / 4 »ft V-f * P X h U V ^ttK3g*« 

St*SJS1 0 Jilcx h l J^^«(«4 1 £Bf&~tZ>zt\z 
*ot7-f*PXMJv?«»AW**;h4 0 fit, 
1/4 A gC0^^^*L^O<50 7T/2(DMIlA^ 

^h'J^ ^«{* 4 1 |C*f Lt, Xh'J^ 2 1 A<S 

«tWlctt^-*-*J:dlc4=^^3f g 3f£l+«*iTifil8U 
Xh'J7 2 1 Ofi^jft^X h 'J * 

4 ia>S#£A£3HTJ:tt«<fc5l::* »rtStL*. eft 
lector, XMJ 2 1 1 1 irlCcfco 

[0 0 4 3] &i±<D&5izmmztitc®m\z&^x. ± 

^^PXh'J y?ttB£Batftl::tt»LT- h^^^H 
BfcLTBfTr*. 
[0044] &±<D£5lzmJ&£tltz'i/*8i&-*'(9 
nx KU?:7BB»«i*B*7*ju*HBl*. So*/ 
2 0>IR«A£ MJ 2 1 1 / 



[00 4 5] ja±a>*2 0)SlJ6«iicfci%r. 7^px 

»; ??ttBtt£0fi^B7«jftLTt»,|:lt. 
[00 4 6] <*Kfl>2MftnirB*MS*aii. fl 

»BB 3 P3-2 9 2 00 6^«8fcBB*aF3h.*«fc3 
*o TM^E— KBS«f**fi«t Ltlt JlIBTM 

^-K^>^;u^-KSrcB|P»-r\ ff3.tffHM6 3- 
3 1 3 9 0 l«^ar=R^$tt«J:54:^a : E— KBR 

s*Myis§ i2 3#i 0 ) fzsffl-r^ci:^ 
T-$z>ttt>iz^ £t>\zit. nmw6 1 - 1 5 7 1 o 1 
^'j>mzm^ztiz>&? *Hit- KfflB«»*aBiw 

■*\ tm%— KB«(tEAaBa>«aaa»rc % 

[00 4 7] @6iz % umm<r> nt- KSBBitfta 

S7 5 0-«9S*t e BBttamSffitf**^* X**t 
fcIE*l6fl2tt<D#««>r— X 7 7rta>**a$|z % <r-X 

tsjfflt^o ctLir^or. ±KBaa>affiafit$* 

[OO 4 8] 0 7|Z. aJKffiKDTMoi^^— KS2RB 

^i,* 8 otD-en^^-To 

2 *RB^«0)BB(*« 8 1 0)W38«|z-t*t^ 
*L. AHi^a)SMAii^^^ 8 3, 8 4A<flfcytti*t, 
*U SMAP^^8 3, 8 4 

Baas 2ir»«stt4— sma=j*^*8 3, 8 
^-r^^/Ttf— it,7>T-*-8 5. 8 6tfmmztiz> 0 ± 

l:rt»t4U>y»tt©Rt»X»fi8 9. 90^L 
TRtt^tt(0 2O(7)igai*^l§8 7. 8 8*<iSltt>tL 

^>o aKw«aia^-f 8 ofcfciNT^. ngiss 
±Ena«a8 2©affiats$*«iz«T*ii-*c: 

[0 0 4 9] $t>|C % i^Tic^-r^ff^irfc^r. 

w^«*aa»fia*t*it^ctizj:y. mscoa® 

[0 0 5 0] S8I4. *BBrcB«BBB«a«Bt^fc 
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X h'J 7^#(*2 2*<ff2/&£;fc,T^^nX h'J vZf® 

B*<«j«**i4p ^i^^nx h';^^»Btt. xy 

li£JiH*TU5C LTl>5 0 fcfc\ Xh'j7 

{*1 1®*f=XJB3t*a£Jlil*Tt»J:l\, 

mi*tz my U- hix h y v ?ttaa>«aB-c&5. 

HQlc^cfc-pfc. SiCK«9tt;3 1 a, 3ib£<i 
»f*2 3*<2 0<D|*4S3Kt3 1 a, 3 1b^7frf3ft« 

h y v y&m*. x h y ? ?mw 2 3 <t it**** 3 1 

a, 31 b\Z*§£fft\zm%>'gimXiW&&mi*Tl*&Zt 

fl)W:B«»«8Sffi^tt«fc^L, f£tfe^t*3 1 a. 
3 1 b<7>'>£< tt1 OtD^asaifi^ffll^tJ: 

[0052] ^fc. aioii. **ni=a«Mat*a 
*ffli^=»*S3^u— ^«B<D»aia-cfc*p hi o 

<*2 4#fl&jS**u ££>(C±fBX h'J ^^#i*2 
t, x cfc5fC55^LT2 0CD^tfe^i*3 2 a t 3 2b« 

&I4. Xh'J7 ^#{* 2 4 tmi&mt* 3 2a, 32b|: 

l^Tt^L. }$ife»(*3 2 a. 3 2b0*ft<it1 
[0 0 5 3] *fc % 114. MMfcBiUitlfl 

Sffli**»Hia3?u-: ^«ss^au-e&5o Hi 

1 1z^-r^fc. 0_tirx hU v^SH*2 

5A^fiB*ti. ±SEX h'J ^^f*2 5(DM-«lciSaL 
r»*63W*3 2 *m&Ztix*? is— *i 
5o att3^l/-+«Bli, x HJ 2 5£&tfe 

^*3 2fc^^l^5SJ§;&m*I£m*TU5C<h£ 

aMSffll^ttcfe^l, «*»<*3 2 0>^lzH««a 

[0054] ii 2r* % *^ics5sss*ma 

&(4. Bl 2fc^-f c fc5lc. RSttSfci o<7>-8®± 

^SL*izifi»Lraifii-r5cfc5icaift«n*5 u, 51 
b3ft<»«**LTXP^ haBA<aja**t5. aaxa^ 

httKl*. &ife3|{*5 1a, 51 blz*SgW(z«5*« 
S*5 1a, 5 1 b(D*ft< 1 1 1 O^lcKflStia 



[0 0 5 5] *fc % Eli 3(4. *X9ir::tt5ffjflXtta 
t»l*«'<>fy KKROWIB-cki. Bl 31:: 
Bfffi35^^tt-Cfc5#{*«A^36:5^ 

1 o 1 a>nm^ xh«j*> 2 e zm^tzm 
m&&Wi 1 o*<-t(o«B*<±sB*^#ft« 1 o 1 (omm 

mtmT%>£o\z % ^o±TII<t!4JgL&l^5lc^o 
Wi7lzmj£2*iT-V-*'<>TV K«»A<a**tl5. ^ 
^^Of^ KMBf*. Xh'J^?ft:2 6l:*M 
l=«5KJH»«a£mvCl*5 LTl>5o 
[00 5 6] Bl 414. *&g]l::ff5Sjg%ma 

T^aic. wfffi*^^tt-efc5Ra»fttt6 ia>aa 
*x5o ^SKSf*«^«taeii. &*63h*3 3ic*^B^ 
[0057] £t % hi 5(4. *xmicft«xn»ta 

tiZa SttB*t*y fttt4M*3 4f::*& 

eBr=«5KHaaa*fflt*ri*5C^:$^Fai: Lt^ 
5„ 

[0058] H6it *i§Bjfc(^^s^asma 

*ffl^fc-f>-^«B<Z>»aB-cfc5o Hi eic^-f^ 

is^R^a>itaj:y+»«<Dfii^ai63n*3 smmz 
*iT-r^-5?«»*<«***i5. sk**— 

3 5i=**Mica5»«aaatfflt^Tt^5c 

[0059] B1 714. *%ilBlc«5XJS%«a 

Sffll^H«B©*H!IB-C*«. iittHttBl*. Bl 7 
izijk-t&oiz^ BfrffiA<»^«-efc5Ra#fla6 4 0) 
-tTffil::*a>±SXr4T® <fc y I 3 

6a, 3 6b35<»«**trHa»A<art**i5o 3I£H 
«Bf4. 3 6a, 36b lZ*^|C«5iSS3? 

aiI£m*Tl*5-£Sf#fS£ LTl*5. mtfe*i*3 6 
a, 3 6 b©*6< <bt 1 oo^frKaasaasfflL^-c 

[0060] bi 8i4. ^%QB(c«5xnxaa 
»*»(»3 7^a*ttr««(*R»»»w<«fit**L 

ffi5K»aaaSffll*ri*5Ci:S1#ai: Lri>5o 
[006 1] *fc % B19I4. *X9)f::a5MaMia 

lc. Brffi*<Ra«-e*5R«(*RS6 6 0>rtfflffi|z4iiD 

i*2 7 tn«ffiJca*6»(*3 8^»A$tirnNaa 
*<^^^tv5o ^!£l^$iilf£88l4. +i6#*2 7i:»*» 

t*3 8iz*ieMic«5S5«a«a*fflL*r^5ci:s« 
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6 7 (D^® k tp>bm& 2 8 7b<. nmmiz 

[0 0 6 3] Ja±<DHS£^fc^T. 1 iStf 

(a) Nb, Pb^^»ti$ei«m 

(b) Nb-Ti^M, Nb-ZrtM^^t 

(c) Nb 3 sn. V3S i & ^a)MR|jbdKXfl«* 

(d- 1 ) at.85S ro. 15 C uO4^<bf0)L a 

2- X Ba x Cu04- < 5^3ll£L a2- X S r x Cu04-<5^ 0 

(d-2) 0ll7LI^YBa2Cu3O7^<!f YBa2Cu30 
1-6 (i^Si5 = 0-1) 0 

( d — 3 ) Bi-Sr-Ca-Cu-Ol CCt\ ^ 
gBi-Sr-Ca-Cu-OlJgli^ft Bi 2 
O3. SrC0 3 , C a C0 3 Rtf:c u OCDil^^^X^e) 
^800M870° C<DiBK-(?iE«Lf::«L 8 50 
rtS8 8 0° C(D2Sffi(D*Sl + "t?flt«S*1±r»t)*L-6„ 

(d-4) Tl-Ba-Ca-Cu-Ol, CCT\ ^ 
iTI-Ba-Ca-Cu-Olgtittm, Tl 2 
O3, CaO. B a OS^C u OCD&tt* Sl^ 
Ltz'&. l%E.<DMm£$tt&Wtp\Z&AL. 88O 

° c<D^mv3mmito&'tz>^t\z&^x±j&ftT 1 2 

C a B a2C u2O x 0)iaa«*r»A<»f,*t*o 
(d-5) EBCO$, 
(d-6) BPSCCO^o 

(e) &Tiz-m£*irm&&&nmftm 

(e - 1 ) m^lt (TMTS F) 2C I O4U i:(Df h ^ 
>^;u-t^ h^-feU^^^/^Lx> (tetramethyltetrasele 
nafulvalene: TMTS F ) Zkmwmttfto 

(e-2) ffl*J*j9 (BEDT-TTF) 2 I 3ft ^TO If 
X (x^U>v?^q) ^h^7^;U/\U> (bis(et 



hylenedithiolo)tetrathraful-valene : B E D T — T T 
F) 3gea»W4 0 

(e-3) dm i t &mmmvmo 

[0 0 6 4] 

m&&<Dm&7%£0) 1 . 1 4|g^b2. 7 5fS<7>^H 

ic. w*L<i*ffifflHa»o)ajKa*a)i. 32f&AMb 
1. 9 2fs<D®siz. «t»*L<i*flEffl«a«:(Z)aft 
^^a)7^/'2^r/ e ^:^ c fc5^c^^tlrl^^a)-e. ±ieiS 

£#*t Lfc:<h 5 ft^SfcftM^teft < «-V>^ft43E 

£ft& 0 c+LiZcfcoraj£ai^A<^«3^^r. *&bjic 

f$.z*iT^z><Dx*. '4t*m\zttmLx'£m[zm&v£ 
a»*£*-r6K«»eauM&. «*>-c**ft»fli5o 

im 1 ] *§&mzgkz>m i a>*«s«a>»i«aia^ -< ;u 

[i2] B2te. Hll<7)^jl£^t;x hM^^f* 
2 1 (omzJifa&mmisiv&xfo'ox* (a) 
s«flsBK-eAy. (b) \*m*Pi£$Lmmm®&x*to 

[a 3 1 a 6 0 r s t mftitmtbmm $ 

[S4] ajK»*a>««i:affi«fta>«a**-r. b 

■j y^*#2 1 ommmxfo&o 

m 5 ] *§tmz&z>m 2 a>skiK«7?ft«*«i»£7 

[0 e ] mmo t mi io-m^e— K&Bt*«M«a 

[b 7 ] mm<D t moi <y ^— Kg 2 

[08] *Mi:S«U»Uiffll^7^9n^ 

[0 9] *ft«i=a«xn»«s$fflt^fe h'j^u- 

[Hi 0] *»Mfc«4K«»««*fflt^/=»»S3 

[b 1 1 ] *§£m\z&%mm&nm$mi*tzimmM 

[012] ^i:i^IMli$ffil>f:XD^h 
«tta>*M»0-efe* o 
(Bl 3] ^^B^rz^^,^^^SIi^ffitxf--9-x^> 
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KtK»a>ttaB-efc«. 
[114] *XW[:SSXB%ta$ffil'f:Rt«)E 

»tta>*l«B-e&4. 

[hi 9] *««i=fiK«msft«a«ffiL%fenMiKB 
[02 0] ^%^icflb«xiaxfia$ffli^-R«(*@ 



1 o-K«it£ttu 

2 1. 2 2. 2 3. 24. 2 5. 2 6. 4 1 — X h >J ? 
^»». 

2 7. 2 8"40*(t, 

11. 31a. 3 1b. 32a. 32b. 3 2. 3 3, 
34. 3 5. 36 a. 36b. 3 7. 3 8, 39. 5 1 
a. 5 1 b-|£*6«tt. 

1 3-18**™^ 

g 1 , g 2, g 3 - ^rW^. 

7 5- • TMH0-S ; E-KSgmi*^Sg. 

7 

7 7»'*Mfr-7, 

8 0 - T M01 (5 ^- KB 2 «R*(»ff -f . 



[01] 
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